Autophagy is a lysosomal-dependent degradation pathway in eukaryotic cells, leading to the degradation of cytoplasmic components, such as protein aggregates and damaged organelles. A set of core proteins called autophagy-related (ATG) proteins regulate the autophagic process. In the present work, we show that ATG2A and ATG14L are recruited to cytoplasmic ADRPpositive lipid droplets (LDs) independently of the autophagic status. Depletion of either ATG2A or ATG14L resulted in altered number and size of LDs in human tumor cell lines, indicating that ATG2A and ATG14L are required for LD biogenesis. Upon nutrient starvation, ATG2A and ATG14L become recruited to DFCP1 and WIPI-1 positive autophagosomal membrane structures, marking early steps of autophagy. From this we suggest that Atg2A and Atg14L fulfill distinct roles in both LD and autophagosome formation. In addition it might also be possible that some ATGs, such as Atg2A and Atg14L, mediate intermembrane lipid traffic between LDs and the forming autophagosome, thereby interconnecting lipid metabolism and autophagy.
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